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SHEEP BREEDING 
THE ROLE OF FLEECE MEASUREMENT IN 
SELECTING MERINO SHEEP 
By H. G. NEIL, B.Sc. (Agric) , Officer-in-Charge, and R. J. LIGHTFOOT, B.Sc. (Agric), 
Adviser, Sheep and Wool Branch 
MANY things determine how much wool a sheep can grow. These include the amount 
and quality of pasture available or how the sheep are fed, the stocking rate, the general 
health and thrift of the sheep and other management considerations such as cropping 
and the time of lambing. 
There is one aspect of the wool produc-
ing ability of a sheep, however, which 
does not depend on management—its 
ability to convert food into wool. This 
varies enormously between sheep and is 
strongly inherited. 
In this light, while we can continue to 
increase the wool production of our flocks 
by providing them with pastures of better 
quality, we can at the same time breed 
sheep that are better able to convert these 
pastures into wool by breeding from the 
highest producing animals available. 
Breeding for higher production through 
selecting superior ewes is a slow process, as 
each ewe can pass its characteristics to 
only one lamb each year. As a ram can 
beget 40 or more progeny each year we 
can make much more progress by breed-
ing from high producing rams. 
Nearly all the rams used by flock owners 
each year are bought from registered 
Merino studs. It is therefore the stud 
breeder's responsibility to ensure that he 
is actively selecting for high wool produc-
ing ability. If he does this the gains in 
wool production he achieves are rapidly 
passed on to the flocks which use his rams. 
The stud breeder's success in making 
genetic progress depends largely on his 
ability to select high wool producing 
rams to use in his breeding programme. 
Research has now definitely established 
that hand and eye methods of appraisal 
are not efficient in this regard. 
Fleece measurement, which is essentially 
measurement of the total clean wool pro-
duction of rams, is about three times as 
efficient as traditional classing methods 
for selecting heavy cutting rams. 
PROGRESS THROUGH FLEECE 
MEASUREMENT 
When a breeder begins a programme of 
fleece measurement with the aim of mak-
ing rapid genetic gains in wool production, 
he must have a knowledge of the basic 
laws which govern how quickly such pro-
gress can be achieved. These laws, which 
have now been proven under commercial 
conditions, are concerned with: 
(1) The Heritability of Fleece Charac-
teristics. 
(2) The Selection Differential. 
(3) The Repeatability of Fleece 
Characteristics. 
(4) Correlations between Fleece 
Characteristics. 
(5) The Generation Interval. 
The importance of each of these factors 
in a selection programme is outlined below. 
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1. The Heritobility of Fleece Characteristics 
The heritability of a character (such as 
clean scoured wool production in rams) 
is a measure of the proportion of a 
parent's superiority that is transmitted to 
its progeny. 
Heritability indexes of greater than 0.3 
are considered to be very high. All im-
portant fleece characteristics are above 
this level. 
As the heritability of clean wool produc-
tion is high (about 0.4) this means that 
if the best wool producers are identified 
and used in a breeding programme, they 
pass on a high proportion of their superior 
wool-growing ability to their progeny. In 
this way genetic progress in wool produc-
tion is achieved. 
2. The Selection Differential 
Increased production through selection 
depends on making the difference in pro-
ductivity between the selected animals and 
the unculled flock as large as possible. 
This difference is called the selection 
differential. 
Below is an example of how the selection 
differential is arrived at. 
A group of 20 two-tooth rams were 
shorn. Their fleece weights were: 
ig No. 
7 
3 
»19 
4 
8 
*16 
18 
11 
9 
*2 
5 
*17 
13 
1 
6 
15 
8 
12 
14 
10 
Greasy Fleece 
Weight. 
16.8" 
16.3 
15.9 
15.8 
Averaye 
' - 16.2 lb 
15.3 
15.0 
14.7 
14.6 
14.6 
14.5 
14.4 
13.8 
13.5 
13.1 
12.9 
12.8 
12.6 
12.3 
11.9 
11.2 
Average = 14.1 lb. 
• Average = 14.8 lb. 
The average greasy fleece weight for the 
20 rams was 14.1 lb. Four of these rams 
were to be retained for breeding within 
the stud so the heaviest cutters, Nos. 7, 
3, 19 and 4 were kept. The average wool 
production of this selected group was 
16.2 lb. 
This selected group then had a selection 
differential of 2.1 lb., (16.2-14.1 lb.). Much 
of this superiority would be passed onto 
their progeny. 
Before shearing, this breeder had at-
tempted to select the four heaviest cutters. 
He selected numbers 19, 16, 2 and 17. 
Shearing and weighing of fleeces revealed 
that these rams averaged 14.8 lb. and so 
had only a 0.7 lb. selection differential. 
This is a typical result. 
Had they been used for breeding, con-
siderably less genetic progress for improved 
wool production would have resulted. 
Under practical stud breeding conditions 
the achievement of a high selection dif-
ferential for wool production depends on: 
• The accuracy of measuring wool 
production. Visual appraisal is 
only about 30 per cent, as efficient 
as actually weighing the fleeces. 
• The number of rams that are 
rejected for reasons other than 
low wool production. If this pro-
portion is too high the number of 
rams available for selection on 
wool production is reduced, which 
results in a lower selection differ-
ential. The fleeces of all two-
tooth rams should be measured 
after a primary culling. 
Set out opposite is an example of how 
genetic progress is made by using fleece 
measurement to give the highest possible 
selection differential. 
The five sires selected with the aid of 
fleece measurement had an average selec-
tion differential of 3.5 lb. The heritability 
of clean scoured wool production is 0.4 or 
40 per cent. In any mating the ewe 
contributes equally with the ram to the 
genetic make-up of its lamb. Had these 
rams been joined with ewes which 
also had a selection differential of 3.5 lb. 
the resulting ram progeny would have cut 
11.4 lb. of clean wool as two-tooths. 
334 
Journal of Agriculture Vol 5 No 6 1964
GENETIC PROGRESS T H R O U G H FLEECE MEASUREMENT 
Ram Flock: 100 two-tooth rams. 
Average clean wool production of Flock 
= 10.0 lb. 
Selection based on Sight 
and Touch 
Selection based on pro-
duction Records. 
Five rams selected by normal classing Five rams selected by fleece measure-
methods, ment. 
Average clean wool production = 11.0 Average clean wool production = 13.5 
lb. (selection di f ferent ia l = 1.0 lb.) lb. (selection di f ferent ial = 3.5 lb.) 
X 
Mated to 200 stud ewes. Mated to 200 stud ewes. 
X 
80 ram progeny. 80 ram progeny. 
Average clean wool production as two- Average clean wool production as two-
tooths = 10.2 lb. tooths = 10.7 lb. 
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DYING LAMBS ARE A DEAD LOSS 
%« 
SAFEGUARD YOUR INVESTMENT WITH 
SAFFELIN 
PROTECTS YOUR FLOCK FROM PULPY KIDNEY 
* Purified — no waste material to inter-
fere with immunisation. 
* Standard potency ensures maximum 
protection. 
* No variation from dose to dose. 
* Saves time —no needle blockage. 
* No carcass damage —more economical. 
AT NEW REDUCED PRICES 
SAVE MORE SHEEP WITH S A F F t l ^ 
5 6 
GLAXO-ALLENBURYS (AUSTRALIA) PTY. LTD. MELBOURNE & SYDNEY 
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In this case:— 
Wool 
production 
of progeny-
Wool production 
of the original 
unselected flock. 
10 0 lb. 
10-0 + 1-4 lb. 
11-4 lb. 
+ 
Heritability 
of wool 
production 
40 per cent. 
Selection 
Differential 
of parents 
3-5 lb. 
However, in our example, as in most 
studs, the five sires selected from the 
original flock were mated to stud ewes 
which were not selected by fleece measure-
ment, their genetic influence on their 
progeny was therefore only one half of 
their selection differential. 
In the illustrated example (p. 335): 
Wool production of progeny 
= 10.0 + ( i x 1.4) lb. 
= 10.7 lb. 
Because its heritability is high, rapid 
progress can be made when selection is 
based on wool production—provided it is 
measured accurately. 
3. The Repeatability of Fleece Charac-
teristics 
Repeatability is a measure of the extent 
to which a sheep's superiority at selection 
persists from year to year during its life. 
Research has shown that the repeatability 
of important fleece characteristics such as 
clean wool production, staple length and 
the number of crimps per inch are all 
high. This has an important implication 
which must be taken into account when 
planning a breeding programme based on 
fleece measurement. 
Because a high wool producer as a two-
tooth will remain a high producer for life, 
selection programmes can be based on 
measurements obtained at the two-tooth 
shearing. 
Ewes and wethers bred from heavy 
cutting rams will also be heavy cutters 
throughout their lifetime. 
4. Correlations between Fleece Charac-
teristics 
If studs are to increase the wool pro-
ducing ability of their sheep through 
selection for clean wool weight but at the 
same time retain their individual fleece 
characteristics, certain aspects of tradi-
tional classing must be retained and used 
in conjunction with fleece measurement. 
Several experimental breeding pro-
grammes based only on selection for clean 
wool production and nothing else, have 
now been in progress for over 15 years. 
These have shown that if this is done— 
• The number of crimps per inch or 
the crimp frequency declines. 
• The incidence of wrinkle in the 
flock increases. 
Further research has shown that these 
trends are easily prevented while selecting 
for high wool production by using a system 
of independent culling levels at classing 
time. This system is outlined in a later 
section. 
5. The Generation Interval 
The generation interval is the time 
required for the progeny of a particular 
mating to replace their parents. In the 
case of rams used as two-tooths it is two 
years. If the rams are used only as four-
tooths it increases to three years. The 
shorter the generation interval, that is the 
sooner sires are replaced by their own 
progeny, the quicker will be the rate of 
genetic improvement achieved. 
It often happens that a stud retains a 
favoured ram for many years. However, 
if rapid progress is to be achieved, such a 
ram should be replaced by the best of his 
progeny as soon as possible. 
PRACTICAL USE OF PRODUCTION 
RECORDS IN STUD RAM 
SELECTION 
Which Rams to Measure 
I t is desirable that all rams be measured 
at their two-tooth shearing; this will give 
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the greatest efficiency in selection. In 
most studs, however, so long as measure-
ment is done on that group of young rams 
from which selection of sires for use within 
the stud will be made, genetic advances 
are rapidly passed throughout the stud 
and then to commercial flocks in subse-
quent generations. 
It is essential that only rams of the same 
age and which have been run together 
under the same conditions be compared 
by fleece measurement. 
It is not valid to compare the production 
of rams of different ages, or of rams that 
have been shedded against those run 
under paddock conditions. 
Fleece Weighing and Sampling Procedure 
The techniques of weighing and sampling 
fleeces for fleece measurement by the 
W.A. Department of Agriculture are des-
cribed in a separate article in this Journal. 
Independent Culling Levels and Selection 
on Production Records 
Once the completed fleece measurement 
records have been received from the De-
partment of Agriculture the degree of 
improvement obtained at classing will 
depend on the classer's ability to use the 
production records available and to pay 
less attention to characteristics that bear 
no relation to either wool growth or 
fertility. 
It has been found that a system of 
independent culling levels works most 
effectively in conjunction with selection on 
production records, under commercial stud 
breeding conditions. 
Briefly this system involves listing all 
of the economic faults that are important 
in ram breeding and determining accept-
able tolerance levels for each fault. 
The rams are then subjected to a 
primary classing in which all potential 
sires that are below the acceptable toler-
ance level for any one characteristic are 
culled. 
In practice this culling is usually fairly 
light and less than 20 per cent, of the 
rams should be rejected in this way. 
Economically important characteristics 
that should receive attention at this class-
ing are 
• Faulty Testicles. 
• Skeletal Deformity. 
• Wool Quality. 
• Skin Wrinkle. 
• Wool on the Face. 
In some studs, wool below a 60's count 
would not be acceptable and all rams below 
this are rejected. In strong wool studs rams 
producing fleeces finer than a 60's count 
may not be acceptable. Such rams are 
removed at the primary culling. 
With regard to skin wrinkle and wool 
on the face, score charts such as that con-
tained in this article should be used where-
ever possible. Suitable charts are available 
from the Department of Agriculture. 
A flock of rams with a high incidence of face cover. Many of these rams have too much wool on their faces. Their ewe 
progeny will be similar and as a result, the fertility of such ewes may be depressed. Rams such as that indicated by the 
circle should be removed at the primary culling 
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DAIRYFARMERS: 
Want a dairy cleanser that's sure, safe, 
easy to use and more economical than 
other detergents? 
GOLDEN FLEECE 
SUPERWASH 
A Dairy Supervisor tested Superwash and in his 
report found it to be superior to other detergents. 
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away all odours quickly and surely, leaving the 
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Golden Fleece Agent. 
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Pleat* mention the "Journal of Agriculture of WJL." whan writing to advertiser 
Journal of Agriculture Vol 5 No 6 1964
Get maximum mileage 
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S T A N D A R D PHOTOGRAPHS FOR T H E A L L O T M E N T OF SCORES FOR SKIN W R I N K L E 
Each picture represents a 
wrinkle score that is in-
termediate between the 
numbers at the bottom 
left and right of the 
frame. A sheep show-
ing wrinkle development 
slightly greater than that 
shown in a picture but 
less than that in the next 
successive picture would 
be given the score shown 
between the two. 
Two-tooth rams should be scored for wrinkle on the neck, side and breech after shearing. These records can then 
be used at the primary culling. Rams with a combined wrinkle score (neck -\- side + breech) of 7 or more should be rejected 
before final selection is made on the basis of fleece measurement results. 
—from CSIRO Leaflet No. 13 
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High levels of wrinkle and face cover 
are not desirable as apart from • the fly 
strike hazard due to wrinkle, both are 
associated with lowered fertility. 
Following this primary culling, final 
selection can be made on production 
records. 
A typical flock testing report for a very 
small group of 15 rams is shown below. 
We shall assume that two rams are 
required from this group for stud purposes. 
Suppose in the primary culling ram 29 
is culled on having wool below 60's count, 
rams 28 and 8 because their fleeces are of 
poor style and ram 62 is rejected with 
skin wrinkle above the tolerable level. 
Following the primary culling, selection 
is based on production records, so rams 
3 and 10 are selected. The average clean 
fleece weight of these two rams is 11.16 lb. 
or 1.41 lb. above the flock average of 
9.75 lb. In this way a selection differential 
of about 1.4 lb. clean wool has been 
achieved which will lead to rapid genetic 
progress. 
Because the primary culling removes all 
rams with undesirable features, any ten-
dency to breed a wrinkly sheep or a 
broader-crimped fleece type is prevented 
by this selection method. At the same time 
positive selection for increased wool pro-
ducing ability is maintained. 
A further increase in the rate of genetic 
improvement can be achieved by using 
rams only as two-tooths and four-tooths, 
so reducing the generation interval. 
FLOCK TESTING REPORT 
15 Rams—Age, 15 months; Wool Growth, 11 months 
Bam No. 
Greasy Clean 
Wool Wool 
Weight Weight 
Clean 
Wool 
Weight 
Order 
Above 
or 
Below 
Average 
Clean 
Wool 
Weight 
Quality 
No. 
Staple 
Length Remarks on Wool Quality 
3 
*29 
10 
•62 
17 
31 
*28 
59 
46 
7 
*8 
20 
33 
14 
48 
Average .... 
lb. 
16-3 
14-8 
1 5 1 
16-8 
16-5 
15-5 
15-4 
14-2 
15-8 
15-6 
14-4 
13-6 
12-8 
12-6 
13-2 
14-8 
lb. 
11-65 
10-83 
10-67 
10-53 
10-20 
1 0 1 1 
9-69 
9-55 
9-41 
9-38 
9-35 
9 1 0 
8-79 
8-51 
8-50 
9-75 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
lb. 
+ 1-90 
+ 1-08 
4- -92 
+ -78 
+ -4.5 
+ -36 
— -06 
— -20 
— -34 
— -37 
— -40 
— -65 
— -96 
— 1-24 
— 1-25 
Sup. 60 
58 
Sup. 60 
64 
Sup. 60 
Sup. 60 
60 
60 
Sup. 60 
Sup. 60 
60 
60 
Sup. 60 
60 
64 
inches 
4-5 
4-3 
4-1 
3-2 
3-9 
4-0 
3-8 
3-9 
4 0 
4-3 
4-0 
4-4 
3-7 
4-5 
3-7 
Very Good. 
Very Good. 
Very Good. 
Very Good. 
Good. 
Good. 
Lacks character—harsh. 
Good. 
Good. 
Very Good. 
Poor Style. 
Very Good. 
Very Good. 
Good. 
Very Good. 
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This example is, of course, over simpli-
fied, but it does illustrate the principles of 
selection using fleece measurement in con-
junction with traditional classing methods. 
Achievements of a Selection Programme 
based on Fleece Measurement 
Research work on the efficiency of 
various breeding and selection methods has 
shown conclusively that the rate of pro-
gress that can be achieved using fleece 
measurement selection methods as out-
lined in this article is about three times 
that achieved using traditional selection 
procedures. 
Studs which use fleece measurement can 
gain more than 1 per cent, per annum in 
wool production. This means that the 
average wool production of the flock in-
creases by about 0.1 lb. of wool per head 
per year. 
Such improved wool production is of 
tremendous importance to the nation. Not 
only does the stud itself progress but all 
commercial flocks which use rams from 
that stud also increase their wool produc-
tion. 
• Registered stud breeders who wish 
to participate in the fleece measurement 
service this year or who require further 
particulars should contact the Sheep and 
Wool Branch, Department of Agriculture, 
Jarrah Road, South Perth. 
ROYAL AGRICULTURAL SOCIETY OF WESTERN AUSTRALIA (INC.) 
Official List of Agricultural Show Dates, 1964 
ALLOTTED BY THE COUNCIL OF THE SOCIETY 
IN ACCORDANCE WITH THE ROYAL AGRICULTURAL SOCIETY ACT 
Name o f Society: Day o f Week : Date Name o f Society: Day o f Week: Date 
PERENJORI 
THREE SPRINGS .... 
MULLEWA 
BEVERLEY 
MORAWA 
BRUCE ROCK 
KOORDA 
D A L W A L L I N U 
WONGAN HILLS .... 
MINGENEW 
CORRIGIN 
YILGARN 
DOWERIN 
YORK 
W Y A L K A T C H E M .... 
MT. MARSHALL 
QUAIRADING 
MERREDIN 
C H A P M A N VALLEY 
(Nanson) 
COOROW-WADDI 
FOREST 
TAMBELLUP 
MECKERING 
WICKEPIN 
CALINGIRI 
MOORA 
BROOKTON 
NORTHAM 
KELLERBERRIN/ 
T A M M I N 
C A R N A M A H 
NORTHAMPTON .... 
WADDINGTON 
NYABING - PINGRUP 
Friday 
Saturday 
Saturday 
Saturday 
Wednesday 
Wednesday 
Wednesday 
Thursday 
Friday 
Saturday 
Saturday 
Saturday 
Saturday 
Saturday 
Tuesday 
Wednesday 
Wednesday 
Friday and Saturday . 
Saturday 
Saturday 
Saturday 
Saturday 
Tuesday 
Tuesday 
Wednesday 
Weanesday 
Friday and Saturday 
Saturday 
Saturday 
Saturday 
Saturday 
Saturday 
A u g . 
A u g . 
A u g . 
A u g . 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
28 
29 
29 
29 
2 
2 
2 
3 
4 
5 
5 
5 
5 
5 
8 
9 
9 
11 8. 12 
12 
12 
12 
12 
15 
15 
16 
16 
1 8 & 19 
19 
19 
19 
19 
19 
PERTH ROYAL SHOW, 
PINGELLY 
NARROGIN 
KELMSCOTT 
SWAN VIEW 
WAROONA 
TOODYAY 
KUKERIN 
WAGIN .... 
HARVEY .... 
ESPERANCE 
GNOWANGERUP 
BINDOON 
SYFORD 
K A L A M U N D A 
KOJONUP 
K A T A N N I N G .. 
BRUNSWICK ... 
EASTERN HILLS 
SERPENTINE 
MT. BARKER 
DONNYBROOK 
GIDGEGANNUP 
UPPER BLACKWOOD 
(Dinninup) 
ALBANY 
BRIDGETOWN 
BALINGUP 
C A N N I N G 
DENMARK 
MARGARET RIVER 
BUSSELTON ... 
M A N J I M U P 
WANNEROO ... 
OSBORNE PARK 
, Thurs. to Thurs., Sept 
Wednesday 
Friday and Saturday .. 
Friday and Saturday .. 
Saturday 
Saturday 
Saturday 
Monday 
Friday 
Friday and Saturday 
Saturday 
• ••• Saturday 
Saturday 
Saturday 
Saturday 
Monday 
Friday and Saturday 
Saturday 
.... Saturday 
Saturday 
Saturday 
.... Saturday 
.... Saturday 
/OOD 
Tuesday 
Thurs., Fri. and Sat. 
Friday 
Saturday 
Sa^wday 
Saturday 
'ER .. Saturday 
Monday 
Saturday 
Saturday 
.... Saturday 
. 24 to Oct. 1 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Dec. 
7 
9 & 10 
9 8 , 10 
10 
10 
10 
12 
16 
168, 17 
17 
17 
17 
17 
17 
19 
2 3 & 2 4 
24 
24 
24 
31 
31 
31 
3 
5 , 6 8,7 
6 
7 
7 
14 
14 
16 
21 
21 
5 
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